Oral health is one of the fundamental components of general health.[@CIT0001] Oral health does not only mean healthy teeth. The World Health Organization (WHO) defined good oral health as "free of chronic mouth and facial pain, oral and throat cancer, oral sores, birth defects such as cleft lip and palate, periodontal (gum) disease, tooth decay, and tooth loss, and other diseases and disorders which affect the mouth and oral cavity".[@CIT0002]

Dental disease is one of the major prevalent preventable public health challenges that resulted in a significant burden on children and adults. There are so many oral diseases having important impact on general health, whereas systemic diseases may also bring a mutual influence on oral health. As such, it should be incorporated into comprehensive health-promoting strategies and practices as well as addressed in a multi-professional approach.[@CIT0003] Essentially, the combined effort of the medical and dental professions is needed for total health care. Oral health promotion is important in the health care practices of health professionals. Physicians have a very good opportunity to promote oral health practices as they regularly meet children with their care givers routinely in child-care clinics.[@CIT0004]

Awareness of the public about dental diseases and oral health, dental services utilization, application of dental sealants and self-care that include daily flossing and brushing with fluoride-containing dentifrice are some of the reported predictors of oral diseases and oral health promotion.[@CIT0005],[@CIT0006] Underserved and high-risk communities do not usually perceive the importance of oral health or benefits gained by regular dental care even though public awareness can be useful in reducing and probably eliminating oral health problems.[@CIT0005] Better understanding of oral health perspectives during life stages at the individual and community levels is needed for an early intervention, including management of dental disease and age-specific prevention and counseling.[@CIT0006]

Improving awareness of the public and promoting better utilization of dental check-up may aid in early diagnosis.[@CIT0001] It is important to provide adequate information on oral diseases including risk factors as well as preventive measures need to be provided to the affected population. About 80% of dental problems can be prevented with good oral hygiene and it is the basis for a healthy mouth.[@CIT0007] Primary prevention through teeth brushing has paramount importance in the prevention of dental health problems.[@CIT0008] Developing countries and the poor population in general constitute the higher burden of oral diseases.[@CIT0009] A similar study done in Kenyan school children showed that 93% of the children used fluoride with a toothbrush, 87% of them knew that dental caries and periodontitis are preventable.[@CIT0010]

Oral hygiene practices vary in different countries. For instance, tooth brushing is practiced in Korea in which 97% of Koreans brush their teeth once a day,[@CIT0011] while in India, about 69% of the population brushed their teeth.[@CIT0012] A survey in Pakistan showed that 36% of the population cleaned their teeth daily.[@CIT0013] In Saudi Arabia, 83% of schoolchildren used a toothbrush for oral hygiene while 16% used a chewing stick.[@CIT0014] However, in Tanzania, it was reported that 92% of children did not brush their teeth every day.[@CIT0015] In Ethiopia, oral health gets low attention from the government and the existing dental services are limited. Furthermore, health professional's knowledge and oral health practice is not much known in Ethiopia and their knowledge and practice is very important because they are care givers for patients and are also role models for the community. The aim of the current study was to assess oral health-related knowledge and practice among Bahir ﻿Dar community health care providers and the perceived barriers to oral health and dental care services.

Methods and Materials {#S0002}
=====================

Study Area and Period {#S0002-S2001}
---------------------

The study was conducted among health care providers in Bahir Dar city, Northwest Ethiopia. Bahir Dar is the capital city of Amhara National Regional State. It is situated 565 km from Addis Ababa. Bahir Dar is a special Zone which has 17 kebeles. Its population is estimated at around 249,851 projected from the 2007 national census.[@CIT0016] Public health facilities in the City are two Governmental Referral Hospitals, 2 private hospitals, 10 health centers, 22 private clinics (3 higher private clinics, 7 special private clinics, and 12 private medium clinics), 14 pharmacies, 32 drug shops and 8 rural drug vendors. The data was collected from June 1, 2018, to August 30, 2018.

Study Design {#S0002-S2002}
------------

A cross-sectional study was conducted to assess oral health-related knowledge and practices of different health care professionals working at different health facilities in Bahir ﻿Dar city together with the perceived barriers to oral health care services.

Population {#S0002-S2003}
----------

### Source Population {#S0002-S2003-S3001}

The source populations of the study were all health care professionals who were working at different health care facilities of Bahir ﻿Dar city.

### Study Population {#S0002-S2003-S3002}

All health care professionals that fulfilled the inclusion criteria and who were available at the time of data collection.

Inclusion and Exclusion Criteria {#S0002-S2004}
--------------------------------

### Inclusion Criteria {#S0002-S2004-S3001}

All health professionals who were working at least for 6 months at public or private health facilities in Bahir ﻿Dar city.

### Exclusion Criteria {#S0002-S2004-S3002}

Health professionals who were not willing to participate in the study.

Sampling Technique and Sample Size Determination {#S0002-S2005}
------------------------------------------------

As there is no available data on the proportion of health professionals currently practicing in each of health facilities, all of the consenting health professionals working in the health facilities were invited to participate in the survey.

Study Variables {#S0002-S2006}
---------------

Sociodemographic characteristics of the study participants (Sex, Age, Profession, Experience, Type of health facility) were analyzed against the dependent variables (knowledge and oral health practice).

Data Collection Procedures {#S0002-S2007}
--------------------------

A self-administered structured questionnaire was designed and distributed among three hundred health professionals working at different health facilities in the city in which 281 of them were returned being filled completely. The questionnaire consisted of four parts. The first part comprised questions relating to demographic characteristics of the study participants (age, gender, education, type of health profession, professional experiences, type of health facilities, and three close ended questions assessing previous training regarding oral health, information access related to oral health and dental products and their source of information). The second part consisted of nine questions to assess oral health knowledge (frequency of teeth to be cleaned, correct method of brushing a teeth, what healthy gums look like, what kind of dental problems need an intervention by a dentist, frequency should a dentist be visited, whether oral health affect rest of the body, the best method to prevent tooth decay, whether sugary diets affect oral health and the importance of fluoride tooth paste and mouth wash products in dental hygiene). The third part consisted of 6 questions to assess respondents oral health practice and the final part of the questionnaire consisted of nine questions to assess barriers to oral health and dental care services. The data was collected by four pharmacy professionals.

Data Processing and Analysis {#S0002-S2008}
----------------------------

A score of "zero" was given for every wrong answer and a score of "one" was given for every right answer in the oral health knowledge score. The individual scores were then summed to gain a final score. The highest possible score in this technique was nine; if the study participants answered all the questions correctly and the lowest was zero; if the answers were all wrong. Mean percentage scores were also calculated between the different health professionals. Chi-square test was conducted in order to detect if there was a significant difference among health professionals with regard to knowledge and practice towards dental treatment and oral hygiene practices and P≤0.05 was considered statistically significant. The data was analyzed using SPSS version 20.

Data Quality Assurance {#S0002-S2009}
----------------------

Two days of training was given to the data collectors. The data was collected by four pharmacy professionals who worked outside Bahir ﻿Dar city. The data collectors were supervised daily by two supervisors. The questionnaire was pretested on 5% of the calculated sample size who were then excluded from the main study. Depending on the result of this pilot study the questionnaire was modified and distributed among health professionals working in varies health facilities. The collected data were checked for completeness, accuracy, and consistency at the end of each day.

Ethical Consideration {#S0002-S2010}
---------------------

Ethical clearance was obtained from the ethical review committee of School of Pharmacy (SoP), College of Medicine and Health Sciences (CMHS), University of Gondar (UoG) with approval number of UoG-CMHS-SoP-154/2019 and was administered to each study participant before the data collection procedure. All of the study participants were provided with clear explanations about the purpose of the study and consent to participate in the study was obtained. The collected data were kept confidential and were used for the purpose of the study only.

Results {#S0003}
=======

A total of 281 health professionals participated in the study giving a response rate of 93.7%. Cronbach's α test was conducted to test for reliability of the data collection tool and it was found to be 0.805. The majority of the study participants were male (52.7%) with more than two-thirds of the participants being within the range of 26--35 years of age ([Table 1](#T0001){ref-type="table"}). The majority of the study participants 248 (88.3%) reported that they have not ever received training on oral health. More than two-thirds of the participants also reported that they did not have easy access to information regarding oral health and dental products 197 (70.1%). The major sources of information reported by the participants were newspapers and magazines 23.8%, medical references books 15.3%, mass media (TV/radio) 18.9%, Dental products information sheets (leaflets, brochures, posters, etc.) 18.9%, Family/friends/neighbors 23.1%. The majority of nurses (57.1%), midwives (54.2%) and pharmacists (53.6%) reported that "oral health and hygiene was not incorporated in their study program while they were a student". Table 1Socio-Demographic Characteristics of The Study Participants (N=281)Socio-Demographic CharacteristicsFrequencyPercentage (%)SexMale14852.7Female13347.3Age18-254616.426-3520472.6\>353111ProfessionDoctor3612.8Pharmacist6924.6Nurse7727.4Midwife7225.6Dentist124.3Radiographer155.3Experience\<5 years15555.25-10 years9634.2\>10 years3010.7Type of health facilitySpecialized hospital5921General hospital14551.6Primary health center155.3Drug retail outlets155.3Private hospital/clinic4716.7

Oral Health Knowledge {#S0003-S2001}
---------------------

Based on the type of health professionals, it was observed that doctors had the highest mean score value of 4.67 followed by dentists with a mean score of 4.5. Radiographers had an average score of 3.27, while pharmacists, nurses, and midwives had an average score of 3.05, 3.02 and 2.75 respectively. A greater number of dentists 58.3% followed by doctors 52.8%, nurses 40.3%, pharmacists 34.8%, radiographers 26.7% and midwives 25% answered correctly that teeth should be cleaned twice per day. There was a statistically significant difference with regard to the health profession (P=0.006). A greater number of radiographers 20% followed by nurses 18.2%, midwives 18.1%, doctors 16.7%, dentists 16.7% and pharmacists 13% answered that healthy gums look like pink and firm.

More number of dentists (66.7%) followed by doctors (61.1%), pharmacists 47.8%, nurses 42.9%, midwives 40.3% and radiographers 40% agreed that sugary diets like soft drinks and juices cause tooth decay. The same number of dentists and doctors (66.7%) followed by pharmacists 37.7%, midwives 22.2%, nurses 22.1% and radiographers 6.7% reported that "a dentist should be visited one to two times a year". The difference was also statistically significant with regard to health professionals (P\<0.001) and experience (P=0.003). To the question "which need a dental intervention", the majority of doctors 83.3%, midwives 47.2%, nurses 44.2% and dentists 41.7% answered that both dental calculus and dental plaque need intervention while the majority of pharmacists 31.8% answered they do not know and equal number of radiographers (33.3%) answered only dental plaque, only dental calculus, and both plaque and dental calculus. There was a statistically significant difference among respondents with regard to the profession (P=0.006) and experience (P=0.022).

The majority of doctors 61.1%, dentists 41.7%, nurses 31.2% and pharmacists 29% answered that the correct method of brushing teeth is horizontal while the majority of radiographers 40% and midwives 29.2% answered that it is circular. The difference was statistically significant with regard to the health profession (P=0.005) and experience (P=0.03). To the question "What is the best method to prevent tooth decay," a greater number of doctors (88.9%) followed by radiographers (66.7%) answered that the best method to prevent tooth decay is brushing teeth regularly ([Figure 1](#F0001){ref-type="fig"}). The difference was also statistically significant with regard to the health profession (P=0.017) and experience (P=0.003).Figure 1Health professional's responses to the question "Which dental problem needs a dental intervention; dental plaque or dental calculus?".

The majority of the health professionals; doctors (86.1%), dentists 66.7%, nurses 44.2%, midwives 40.3%, radiographers 40% and pharmacists 37.7% answered that oral health affects the rest of the body. The difference was statistically significant with regard to the health profession (P\<0.001) and experience (P=0.029). Similar results were found when asked about whether products like fluoride toothpaste and mouth wash were important in dental hygiene, the majority of doctors (86.1%) answered "yes" compared with the other health professionals ([Figure 2](#F0002){ref-type="fig"}). There was a statistically significant difference (P=0.001) between the different health professionals.Figure 2Health professional's responses to the question "Do you think fluoride toothpastes and mouthwash are important in maintaining dental hygiene?".

Oral Health Practice {#S0003-S2002}
--------------------

All of the doctors, pharmacists, nurses, dentists and radiographers and (97.2%) of the midwives responded that they brush their teeth. However, statistically, significant differences were observed within the type of health professionals and having a training on oral health with regard to the "frequency of brushing teeth" (P=0.026) and (P=0.017) ([Table 2](#T0002){ref-type="table"}). The majority of the respondent's; midwives (62.5%), nurses (61%), pharmacists (56.5%), dentists (50%) reported that they brush their teeth once per day compared with the majority of radiographers (53.3%) and doctors (50%) who had reported less frequently.Table 2Comparison of Oral Health Practice Across Different Health Professionals, N=281GenderProfessionTraining on Oral HealthDo you brush your teethChi-square3.005.490.50Df151Sig.0.2230.3591.000How often do you brush your teethChi-square1.6520.418.12Df2102Sig.0.4380.0260.017How much time do you spend brushing your teethChi-square3.09422.2652.010Df2102Sig.0.2130.0140.366What material do you use for brushingChi-square3.03643.45490.23Df5255Sig.0.6940.0120.100Have you ever visited a dentistChi-square1.87114.1785.906Df3153Sig.0.6000.5120.116Reason for the visitChi-square4.95324.34611.299Df4204Sig.0.2920.2280.023

A statistically significant difference was observed on how much time they spent on brushing their teeth with regard to types of health professionals (P=0.014) and experience (P=0.03). The majority of the health professionals (43.4%) reported that they spent significantly less than three minutes brushing their teeth. The majority of the study participants (59.4%) reported that they use toothbrush and fluoride toothpaste for brushing their teeth. A comparison between different types of health professionals also showed statistically significant difference (P=0.012).

The majority of the health professionals (77.6%) reported that they have at least once visited a dentist. There were differences among the different health professionals with regard to the main reason for their visit to a dentist. A greater number of doctors (47.2%) and pharmacists (37.7%) reported that it was for a routine checkup, while the majority of dentists (50%), radiographers (46.7%), midwives (43.1%) and nurses (37.7%) reported that it was due to a tooth pain. A statistically significant difference was also observed with respect to the main reason for the visit among those who took training on oral health when compared to those who did not (P=0.023).

The majority of the health professionals (56.6%) reported that they sometimes counsel their patients to maintain their oral hygiene as part of general hygienic practice, with more number of doctors (72.2%) taking the largest share as compared to the other health professionals. The different health professionals answered differently to the question "what beverage do you regularly drink the most in an average week?" with the majority of midwives (44.4%), dentists (41.7%), nurses (41.6%) and pharmacists (36.2%) reported coffee/tea/or milk while the majority of doctors (36.1%) and radiographers (53.3%) reported fruit juices and soft drinks/sports drink respectively.

Barriers to Oral Health and Dental Care Services {#S0003-S2003}
------------------------------------------------

The majority of the health professionals reported limited finances and lack of adequate health/dental insurance as a barrier to oral health and dental care services (80.1%) and (70.8%) respectively ([Table 3](#T0003){ref-type="table"}). Table 3Barriers To Oral Health And Dental Care Services, N=281BarriersProfessionChi-square valuep-valueDoctorsPharmacistsNursesMidwivesDentistsRadiographersLimited financesYesFreq.3256615510112.9590.706%88.981.279.276.483.373.3NoFreq.413161724%11.118.820.823.616.726.7Lack of adequate health/dental insuranceYesFreq.26545448893.4520.631%72.278.370.166.766.760.0NoFreq.1015232446%27.821.729.933.333.340.0Limited awareness of available dental careYesFreq.285765559132.5010.776%77.882.684.476.475.086.7NoFreq.812121732%22.217.415.623.625.013.3Fear of painYesFreq.294853508122.6310.757%80.669.668.869.466.780.0NoFreq.721242243%19.430.431.230.633.320.0Work schedulesYesFreq.304849468115.4220.367%83.369.663.663.966.773.3NoFreq.621282644%16.730.436.436.133.326.7Limited dental professionalsYesFreq.184849441096.2060.287%50.069.663.661.183.360.0NoFreq.1821282826%50.030.436.438.916.740.0Mistrust of health care professionalsYesFreq.215147478103.6740.597%58.373.961.065.366.766.7NoFreq.1518302545%41.726.139.034.733.333.3Inability to recognize signs of dental diseaseYesFreq.2655544911114.9470.422%72.279.770.168.191.773.3NoFreq.1014232314%27.820.329.931.98.326.7Lack of transportationYesFreq.2349524410113.5250.620%63.971.067.561.183.373.3NoFreq.1320252824%36.129.032.538.96.726.7

Discussion {#S0004}
==========

Oral health knowledge was calculated by evaluating the answers of the respondents to various questions in the questionnaire and adding them to give a cumulative score. The responses were considered accurate if they answered according to the following: teeth should be cleaned twice daily, all vertical, horizontal and circular methods of brushing teeth are correct as needed, healthy gums look pink and firm, a dentist should be visited one to two times a year, dental calculus is the one that needs a dental intervention, oral health affects the rest of the body, the best method of preventing tooth decay is brushing regularly, sugary diets cause tooth decay and fluoride tooth paste and mouth wash are important in dental hygiene.

In the current study, it was observed that doctors followed by dentists had the highest mean knowledge score when compared with the other health professionals 4.67 and 4.5 respectively and the difference was also statistically significant among the different health professionals. This finding was in-line with similar studies conducted in King Fahad Medical City, Riyadh, and Ludhiana, India, where doctors had the highest mean score value compared with the other health professionals.[@CIT0017],[@CIT0018] This could be because doctors have much higher personal involvement with dental patients compared with other health professionals and took dental department attachments during their education programs. Dentists have especially their profession entirely focusing on dental health and as such, they would have more knowledge score than others. The reason for doctors having more knowledge score than dentists could be ascribed to the sample size of the study participants; as the sample size of doctors is three times that of the dentists, the figures may change if equal sizes had been take. Individual factors (knowledge differences) could also be possible reasons for the observed outcome.

The majority of the health professionals in the current study reported teeth should be cleaned twice per day. Studies suggest that brushing tooth twice-daily is significantly more effective than brushing once a day.[@CIT0019] The American Dental Association, the American Academy of Pediatric Dentists and the American Academy of Pediatrics also recommend twice per day brushing of a teeth for achieving better oral health outcomes.[@CIT0020],[@CIT0021]

In the present study, the majority of the study participants agreed that sugary diets like soft drinks and juices cause tooth decay. This finding was in line with similar studies conducted in Riyadh and India, where it was reported that frequent consumption of sugary foods was associated with dental health and cause tooth decay.[@CIT0017],[@CIT0023] It was reported that the inherent acids and sugars found in soft drinks were found to have both potential acidogenic and cariogenic effects resulting in dental caries and potential enamel erosion.[@CIT0024]

There are many tooth brushing techniques being on practice and the most common ones are; Roll or Modified Stillman, Stillman's, Charters, Bass, Modified Bass, Fones, Leonard, and Scrub.[@CIT0025] However, there is no such a unanimous technique recommended for adults and children, as studies show that there are discrepancies in techniques recommended by dental professionals, dental associations and toothpaste and toothbrush companies.[@CIT0026] The Bass and Modified Bass methods were most frequently advocated for adults which showed better plaque control and reduction in gingival inflammation.[@CIT0026],[@CIT0027] On the other hand, the Scrub and Fones techniques were more frequently recommended for children.[@CIT0026] In the present study, the majority of the health professionals answered that the correct method of brushing teeth is horizontal. Some studies show that, based on improved plaque control and reduced gingival inflammation, the Horizontal Scrub technique was second only to the Modified Bass technique for being the most effective brushing technique; while the least effective was Fones's method.[@CIT0028]

In the current study, a greater number of doctors followed by radiographers answered that the best method to prevent tooth decay is brushing teeth regularly. Brushing a tooth twice a day for two minutes using fluoride toothpaste is recommended by the American Dental Association and this has achieved a clinically significant effect in plaque removal and thereby prevent progressive tooth decay.[@CIT0029]

In the present study, the majority of the health professionals answered that oral health affects the rest of the body. Similar findings were reported by a study conducted in Riyadh.[@CIT0017] Studies show that, a decrease in overall quality of life, including chronic pain and suffering may result from dental caries throughout time.[@CIT0030] Furthermore, chronic medical conditions, including diabetes mellitus and cardiovascular disease were associated with poor dental health in adulthood.[@CIT0030] The majority of the respondents in the current study have also responded positively when asked about whether products like fluoride toothpaste and mouth wash were important in dental hygiene. It is reported that the use of a fluoride containing toothpaste enhances biofilm fluid and saliva fluoride concentration levels, and is associated with lower risk of caries and remineralization of teeth.[@CIT0031]

Regarding oral health-related practices of the study participants, almost all of the health professionals reported that they brush their teeth. However, statistically, significant differences were observed about the frequency of brushing their teeth, with the majority of them reporting once per day while the others reported less frequently. This finding was similar to a study conducted in Ludhiana, India, in which once a day brushing of teeth was reported in approximately 50% of the health professionals.[@CIT0018] A similar study conducted in Riyadh also reported that 77.9% of the health professionals brushed their teeth only once in the morning.[@CIT0017] This finding was not in-line with the recommendation by the American Dental Association which suggests brushing teeth twice a day as an effective method of maintaining oral health and preventing tooth decay.[@CIT0020]

In the current study, the majority of the health professionals reported limited finances and lack of adequate health/dental insurance as a barrier to oral health and dental care services. This could be attributed to the fact that in developing countries like Ethiopia, the monthly salary of the majority of public servants including health professionals (especially those working in public health facilities) is lower and thus hinders them from utilizing modern medical care including oral health and dental services. In Ethiopia, health professionals monthly salary is almost similar with the other non-health professionals and they on average earn around 12,500ETB (Ethiopian Birr) (3860--39,700ETB) which is around 416\$ (128.6\$-1323\$) depending on the type of health profession and the position he/she had. Medical doctors and dentists earn relatively higher monthly salary than the other health professionals and it is around 20,800ETB (693\$) for medical doctors and 20,700 (690\$) for dentist and this is the average monthly salary as it may be higher or lower depending on their position and type of facility they are working in. Health insurance was also another important factor affecting the utilization of oral health and dental care services and this is true because in Ethiopia only few private sectors provide the service and it was only been given due consideration recently by the government as part of its health sector ﬁnancing reform (HSFR) initiatives in 2011 by introducing the social health insurance (SHI) and Community Based Health Insurance (CBHI) programs and establishing the Ethiopian Health Insurance Agency (EHIA). Although there are improvements in health care utilization and access since the introduction of the system, there are still many challenges facing its implementation.[@CIT0032]--[@CIT0034]

Limitation of the Study {#S0005}
=======================

Lack of standardized questionnaire to assess oral health knowledge and practices and unavailability of comparable study instruments. The second limitation was concerning the genuineness of the reported practices, as the results of the present study relied on self-reported responses by the study participants which may be biased to commonly agreed standard practices.

Conclusion {#S0006}
==========

Oral health-related knowledge of health professionals in Bahir ﻿Dar city is low. This could be regarded as a problem because health professionals are the ones who are regarded as sources of health information to the other population as they have better access to any kind of medical information more than others.

Recommendations {#S0007}
===============

Oral health awareness of health professionals should be improved. Oral health topics must be incorporated into the health care professionals training programs and continuing medical education. Health professionals should master basic oral health-related knowledge and they should practice basic oral health care practices to become role models for their patients.
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